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^ti:Mmifm^^'t^iim,<^ p HMmMt^Mmx^ So ixFSSlSli 0-^120 "C^^iBffll*! 

IB ffl 1*1 T ^ Ste ^fe S o 

[ 0 0 4 2 ] 

)^#.^**4J#^nL/-c-F;i.^t Kfb^^^Mil-t-SJS^. c ^ 2 SP&<7>jx)C^^^^- 
T^^v^o ^tz^j^mx^^T 'I \i it^^-km^^-^ji^^x^itL . T'l^ym. ^tz 

^ V yWh LT [HiilX LT t^vn 
[ 0 0 4 3 ] 

fsr s $ n s ^ T ti 4- „ 
mmm i ] 

[ 0 0 4 4 ] 

- ^V-T^^^i^^DE R A<?:>liM 
( 1 ) ^-=EV - tr ' ^ ') ^ ^ -^^fe^D N A<7>iiM 

■^t- t h - ^ • V ^ vc7)j:gftlcii. J C M 2 3 7 j:g±l!l (tMT<7> 7 icPM-t So 5 
. 0 g Hjvg'^ 0. 5g KH2PO4. 15. 0ml ^^^n 5 ^ 'im (M 

S7Kll^f-^;.1.5g Nitrilotriacetic acid.3.0g 
MgS04-7H20. 0. 5g MnS04'xH20. 1. Og NaCl. 0. 1 
g FeS04'7H20. 0. Ig CoS04'7H20. 0. Ig ZnS04' 
7H2O.0.01g CuSO4-5H2O.0.01g A1K(S04)2> 0 
. Olg H3BO3. O.Olg Na2Mo04-2H20^ffljj^i:L.t-fNi 
tr i 1 otr i acet i c ac i d^>g^LK0HlcJ:^pH^6. b izmmLfz 
^ . <^ ^ 'i^'M^h^LX . p H 7 . 0 izmmt fz ^ ^-^ ^ 'I m) . 2 . 0 m g N i 
Cl2-H2O.2O.Og NaC1.0.5g Bacto yeast extr 
act (Difco?±M). 1. Omg Resazurin. 0. 5g Na2S*9 
H 2 O . 2 5 0 ml AXvStK (M^^ I \ Shtz iz 2 7 . 7g NaCl. 7. Og 
MgS04-7H20. 5. 5g MgCl2-6H20. 0. 65g KCl. 0. 1 
g NaBr.30.0mg H3BO3.i5.Omg SrCl2-6H20. 10 
. Omg Citric acid. 0.05mg K1.2.25g CaCl2'H 
2 O^mmLfz^&f^m) . M^y^ 7 5 Oml<^ffl/3^^T. Na 2S • 9H20^l%<ffl 
f^^^m^ LpH^H2S04lc=);>)6. b izMM-t^, mmmmnTXy -1 >i 9 -Mj^ 

izx *)mmit't^o 5 Vommt LTNa2s - 9H2 o^c^fnL. mmmm^Txir- h 

^ u --/i-S, +ftKHtilc. mmLTzN a 2 S • 9 H 2 O^^^^nt. 'Z-mizft^cX p 6 

. bizmm-t^o ) ^mv^fz. i^i^mn (j cms^i 009 9) ^. aam^. mmm^ 

ic J: ►) tt ft ^ ^ijf L . S O'CX. 2 4 9 6 1^ . ^ ^ -y ^ ^ 7-^ 9 - ^ - 

ic J: "9 }ta^i§^ L . 2 I ^t^^m^mmLfz. tg^f^T^. m^nrzt^^m^(^mi¥^ 
S'li^^ii ( 5 0 0 0 g . 10 ^m) ic jc ^ mm l . 3 % n a c 1 x-i^m^n o rz. ®# 

Umm 2g<^®#^8mlc?>TE mm'm. ( 1 0 mM Tris-HCl (pH7. 5). 
1 mM E D T A) izMW l-fz. Z (T^Mi^WiWrnlz 1 0 m&/m 1 Lysozyme>g 
m 2 m 1 . 1 0 m g /m 1 RNase^^i* 100^1^ x.37 T'. 305i-^-f 



>^i-< — >^3>L/z^. 20mg/'ml Proteinase Ki§i^ 50^1^ 
^n^.. 105>R. 30mg/ml N — Lauroylsarcosine NavSife 
I m \ t:f]^^X . $'blc4 5^^-f>^^-~<-^3>Lfco ^«<?:>CI ( ^ u u ji u : 
V T ^ JiT Ji Ji = 2 4 : 1 ) M ^ i)^ IZ L . M't^^m ( 7 0 0 0 g . 15 

LT. i<m^^mL fz. mcmi'i^^ij^-mm'oMLrz'^iz. pci (TK^iffb^ 
X ; - ;b : c 1 = 1 : 1 ) ^ c \ mm t mn\z 2 M L fz . ^ 2\^c \ mm 

Lfz'^. 0. l-fgM<^3M SS^-^ h 'i ^ x.^^n;cTmJt^ L . iiM<^ V ; - ;b ^ 

X. T $l< ftJt Lfzo ^ m L D N A ^ ^~ ^ 7s 4< ^ - - ^ § gX ^ . 7 0 % :^ 37 ; _ ;b 

[ 0 0 4 5 ] 

■^-^ h - if • ^'jT^^v^fe^DNA ^ i: L . lE^iJ 3 & lA'ffi^O 4 ic letX 

^';^^^i*DE R A]t€T^#t? D N A8lfn-^#^Co m^fitzDN 
ABf A-^ . ftiJ^^^N del. B a mH I ^mv^T^ffLil L.|B]i;<NdeI.BamHI 

^m^^X mmLtzniM^^^M-^ ^ 9 - V E T 1 b h (NovagenaM) tc^-f^'-> 
B y-t ^ Z tlz ^ ^ . +(--th-^ - ^'J^^vt±3*DERA^m7-^7s5 KpETl 5 
h-TMl 5 b 9^ mtz. C <^ 7' ^ 7. $ h ^ ffl T ^BiS B L 2 1 [ D E 3 ] ( N 
o V a g e nSM) ^mK$imL. ^-th-^ - ^'J^^^^tli^DE RA^m^^liiStt 
BL2 1 CDE3] / pETl 5b-TMl 55 9 ^mtz. 
[ 0 0 4 6 ] 

( 3 ) mmx.±mmi}-hco^-^ h - ^-j^-f^i^DE r Ac^^itisi 

fflmx:^fliat*B L 2 1 [DE3]/pET15b-TM1 5 5 9li. 5 0 m g /m 1 
T > 'j > ^ # ty S B ( 1 L , h 7' h > 1 2 g . S$ # :^ ^ 7. 2 4 g . 'J -b u 
- >i 5ml.K2HP04 12.5g.KH2P04 3.8g)igitl00mnc 
ttKL. 3 7'CT. ODyo^O. 6 ic ^ ^ S Tigft L rc^. I^ill^** 1 mMlc =5r ^ Jc 7 
icIPTG (-fV7'nf;b-|S-^:r^^^'hf^;>'H)^^n;t. ^ ^\z S mmi^^L 
fzo *g«*IT^. S'll^^^il (5000g 1 0^^) iz^ ^ . mmL. O. 85% Na 
C 1 'BmX. mm L . Ma#ma<^ 9 i&m.^ 1 0 mM Tris-HCl (dH7. 5) 

mmmizmrm^ . sa#vi^5^#it. ii'C^^^i^L. ±.m^mmmmt Ltz. fii$*)^^8o 
'cx. 1 0 ^mmmmt . M't^^miz X '0 m^'\i.Lrz^m'\i.m^'M^Bi:Lrz. 

^Efi$i±fc^JlT7^^^^-^^A(Hi Trap affinity colu 
mns (Pharmacia Biotech a M))lc. 0. 5M NaCl. 10m 
M $ y^f-Ji^^t^ 1 0 mM Tris-HCl (pH7. 5) ¥ftfbL 

fz^. mmm^^^M^m}^w^m^Lrzm.mm'iik^mm^ "it. ^ ^ y-/- 'imm^k o . 

IM. 0. 2M. 0. 3M. 0. 4M. 0. 5 M ^ SPg fl^ ic ±^ $ 1± T . v$ '14 iS ^ ^ IhI i|X 
Lfz. § iS ^ <7) 5 0 "C ic tt ^ D E R A ^ . # ^ fj 2 le® <^ ^ vS ic fife L o c 

7 LTlf'btl/i-^-^ h-^"- v';^ ^^t±3*DERA<^|itS^SDS-PAGElcT5)- 
^L. ±5-lc|fM^ tlTv^-S C i:^fiSlf>L;^c<, S ^ M Mfi . B i o - R a d P 
rotein Assays -vh (Bio-Rad ?±M) ^fflv^T^« L fzo 

[mmm2] 

[ 0 0 4 7 ] 

4 u ^ =, u • T :^X2 V i U<nf^mt. J C M 2 1 5 tgit ( i^lT ic ilftg>S ^ Lab 
■to 12 5ml tgi-fe/'^fiKiS^-Sa-i^ (47.15g NaCl,18.10g 

MgCl2-6H20. 7. Og MgS04-7H20. 3. 13g CaCl2'2 
H2O. 3.24g Na2S04. 0. Ig Na2C03. 0. Ig NaBr. 8 
O.Omg KBr.72.0mg SrCl2-6H2O.52.Omg H3BO3 



. 8. Img Na2HP04. 2. 4mg NaF. 0. 4mg Sodium si 
1 i c a t e . 0 . 0 5 m g K I ^ I I <r)m^y^\z mm L tzM'tk) . 1 0 . 0 m \ 
Ija ^ Ji'm. ( 7Kll^/!:»?.1.5g Nitrilotriacetic ac 
id. 3. Og MgS04'7H20. 0. 5g MnS04'xH20. 1. Og 
NaCl. 0. Ig FeS04-7H20. 0. Ig CoS04-7H20. 0. 1 
g ZnSO4-7H2O.0.01g CuSO4-5H2O.0.01g A1K( 
S04)2' O.Olg H3BO3. O.Olg Na2Mo04-2H20*ffl 
fRt L . ^-fNi tr i lotr iacetic acid^>gWLKOHtcJ;^pH^ 

6. b izmmtrz^. n*) <^ ^ 'i-^'s^n^tx . pH7. o izmmi-rz ^ 'i^^) . 

2.0mg Fe(NH4)2-6H2O.0.25g NH4C1.2.0mg (N 
H4) 2Ni (SO4) 2*6H20. 0. Img Na2Se04. 0. Img Na 
W04-2H20.2.2g NaHCO3.0.07g KH2PO4.0.5g B 
acto yeast extract (Difco^±M). 1. Og NaS203- 
5H2O. 865. 0 ml mmyi< ^ vS^iS^ L . IN H 2 S 0 4 T p H ^ 7 . 0 ic 11 

m^. y ^ >i 5^ -ijiiiic J: *) mm L fzo mm • ^mit^km • mm<^u^tti]^ 80:20: 
1 com.f^^^i^mmm.rx'i^it^t^^^izAtirz. ) ^^v^+im^ 2 0 0 k p a iz^b l 

T . 9 5 °CT-J:g« Lfzo ^nM a ^N*^ ^ ^ A • -rcxa 7 ^ ^ A^fe^D N A It. ( 

J c MS^ 9 6 3 0 ) J: ^ mmm 1 t mm(^f]'{^.xmm l tz. ^< ^ ^ ^ ^ u • -F:xn 

' T-^xjy A ^At±3*DE R Ailfel^^ a-t? D N A»f A-^^/co -{ n ^ ^ u • T :^ 
m-7 A ^Ai^DERAjt-feT^Hg^D^i K>GTG \t±mMX<^^m.<^rz^ AT G ic^^ 
Ltz. Se^iJS-^ 2 tcii^^^<7)DN ASe^y^^LTv^So 
[ 0 0 4 8] 

tftbtifcDNADfA-^. fl5iJFRS$#. Ndel. BamHI^fflv^T^aHL. fB]c<Nde 
I. BamHI^fflv>T:5a5IL/--rtjix<?^^3a-^^^^-pETl 5blc^-fr--^3>-t-5> 
Z h\z ^ ^ . ^Mt3^^"^-^^^-T:xa7^^^^E±35RDERAf&3E7'^7x5KpETl 5 
b - P A E 1 2 3 1 C <?>%m 7" ^ X 5 K ^ /f! T B L 2 1 CDE3]t*^ 

ff^HKt^ L. ^NMa^x'^^^A--Faia7^vAi*DE R A^^^^^M+^B L 2 1 CD 
E3] / pETl 5b-PAE 1 23 l^Utz. 

m.\^^±mmnB l 2 1 [de3] Xvet 1 5b-PAEi 23 1 h-^^^^ ^ u 

^ ^ u • T y ^ ^ u^^DE R A 11 M l± H Sfe #IJ 1 ( 3 ) lcie«<?);'jvS i: [B] tl c;> ^'J 
>S ic o o 
[ 0 0 4 9 1 
C#%15IJ1: :^l]i®y&*DE R A^#«i 
■^t — th— ^••7'j-7^'f-7i3feDERA. ^NMa/N-^^viA-T'oin^^vAi 
*DE R AcT^^N^I^SSlcWi-^ ixJt^tt^. ^ff #JT'^B^:;'c^»i*<?5DE R A t itm^t 
^fzib. ±mM^^DE R AcomM'k^f fz. t> • 9 ^ y' ■ ij >i ^ ^ - • ^ ^ 

i^3>(American type culture col lection (ATC 
C) ) fj^ h X^X B ^ ±mmvi 3 1 1 0 (ATCCS^2 7 3 2 5) ig^®#Jc . 

m 1 tmm'^nw.xmmLrziKmm-m^i^DN A^mmt l. mmm^ 7 Rummm^ s 
iz mwi(^mn ^*i--s:r';=f^ ^ l t ^ \' y y - 1 Lxm^^rzF c r\z ^ *) . ±m 

Ki*DE R A3tfeT^#t?D N A8lfn-^#/::o Z<D±mm^^DE RA3lfeT^#t?D 
NAllfn-^. ftiJFIIS#*Nde I. BamHI ^fflv^T3?aiIL. [l]i;<Nde I. BamH 
I^fflv^T:5aiIL/--rfjix<^liim--^^^-pETl lb (NovagenaftU) ic^^r- 
v-a^-t^ChlcJ:^. :;^ll®El3*DERA fEJS 7' ^7x5KpETl lb-DERA^t# 
fzo C<?>Mm7' ^ 7. 5 K ^fflv^T^fiaB L 2 1 CD E 3 ] L . :^l}iaEl3* 

DE RA^M±mm^t^B L2 1 CDE3]/pETl lb-DERA^#/;:o m.i^x.±m 

mt^hmmm i <?>;^v£ictafeo xa^^j^^iiM l . m'^rtm. ( 5 o 7 o t- 

co^m'^. 5 0 mM Tris-HCl (pH7. 5) mWrnlzm^ L /iio C c^^fi^*;* 



^.Phenyl 5 P W ^ a ^ h r 7 7 ^ - ( ^ V - W ) ic ;bMt . 1 ~ 0 M 51^ 

^#t^5 0mM Tris-Hci (dH7. 5 ) mm'i&<^ ^mmm'hjmicx UlU, l . ^ 

ilj^<7> 2 5 r fcfctt^ DE R 2 mm<^:^)t:lz'i^t\^mML fz. m^ntzy^ 

'ttiB^^SDS-PAGE izx^m L . ±mm^^DE R A **±9 - tc $ tlT ^ c i: 
^5ilf.t/io^aH«li. Bio-Rad Protein Assays >vh%fflv^T 

[ 0 0 5 0 ] 

C##15IJ 2] D - 2 --7=^:^^^ v-K- 7s - 5 - >m^m7^'\i<^itm. 

1 T-^-^^tifc-^t-^ h ' ^'J^^-^i^DERA. mUM 2 T'^'?^ t^fc>^" 
a>N*^^^A'T3ia7^^Ai*DERA. j^D?. #%#JlT#'btl/!:^IMMi*DE 
RA<7>2 b 'CX^ CO D - 2 - 'f' ir ^ iy -J^-X-S-V^ie^W^^'tt^. ^^iCckoT^D 
§ D — 'i -fe T- -T^ t K — 3 — > ^ ^ h 'J :^ — 7. 'j > ^ V > 7 — T t K n ^ 
-F -t h > ^} y Wiiz^mi . C tl^ ^ -fe a - ;U - 3 - > ^fl^^TK^^^X-JxItv ^ it/^^^ 
N ADH<^M^>-?iMiJ^. tCiSL/co 
[ 0 0 5 1 1 

1 m 1 <7)>l&ttiiJ^iS*Ifi^ ( 5 0 mM h')=^9J-JiT^Zy-HC \ (pH7. 5). 
0. 5mM D- 2 -'f'ir^iy ') t'- ^- 5 - ') 3. 9U h';^-X'J>^-fV 

> 7 --If ( S I GMAttM) . IIU ') >i- 3 - ymn^yi<mmm (S \ GM 

Anm) .0.12 mM N A D H . RV\ Wl^Un<^)^-\±m^) D - 2 - :t 

^ 'j - 7s - 5 - 'i > ^ . h 'J :f - 7s 'J > ^ V > ^ - -tf , r 'J -b a - ;b - 3 - > ^ 
H^tK^SI^. N a D H^I% < fflfiK^ 2 5 3 ^tfig > ^ - h L . ^ ^ "9 ffi/j^ 
^^n;i. ^TfeTfeStf ^fflv^T . 2 5 rT<?5N A D H<7>Mi^^lcff ^ 3 4 0 n m<7>«^i|X<?> 
m^J^^^ 1 ^^iiJ^L/Zio ^*v$'l4<7) 1 (U) a. 2 5 °CT- 1 ^mMfz 1 ixmo \ CO 
N ADH^Wi,'^^ -ii^mM&t^mL . ^fz. NADH<7>34 0nmlcfctt^5';t^nt)^ 
yti^iWlt 6 . 2 2 mM - 1 c m - 1 i: L 

v'j^^-^E±3*DERA. u ^ u • T:xa7 ^^Ai^DER 
A. JkZf\ :;^IMat±3*DERA<?52 5 °C T @$ ^ vl^ ( U ) Uc^-to 
[ 0 0 5 2 ] 

im 1 ] 









0. 5 8U 




0. 1 OU 




6 1. lU 



[mmm s ] 

[ 0 0 5 3 ] 

6 — ^aa— 2. 4. 6 — h -r^ ^i" ^ ^ ^ V — X <?) 

■4--th-^--7'j^^^t±3*DERA 400Mg (2. 42 LK 50 °C)^. 10 
OmM ^:x>^-7:x>^Na (pH6. 5) . 300 mM T^hTJi'f^}^ (mJE 
fb^) . 10 OmM ^ t3 u T ^ h T Ji ^'}^ \^ (-^^.itf^KM) (^mf^io^htc ^ JxfZm 1 m 
I izMML . 2 5 °C ic T ixltv ^ i± . fa] tl tc. ^< u ^< ^ ^ ^ u - t y -i ^ u^^D 
ERA 400^8 (1. 57U. 50 r)^. 100 mM i^i&-ftieN a ( p H 5 . 

5 ) . 3 0 0 mM T-bh7';i.-T*tK. 100 mM ^uuT^hT'i^i^ H c^^fflfi^*- h 
^ Jxlt^m 1 m \ iz L . 2 5 tc X IxfZ- ^ fz ^ ±mm\ii^ D E R A 400Mg( 

23. 2U. 25°C)t. 100 mM Tris-HCl (pH7. 5)^fflv^/--ft!lli. 
Htia!<^|0*Tta'l4ai* D E R A'^^Jx^t^frtctafeo /;:o 
[^]^1^J 4 ] 
[ 0 0 5 4 ] 

6 — ^7nn— 2. 4. 6 — h M -r^ ^ ^ ^ V — X 

Jxltvv*^ ULTRAFREE-MC7'^;u5' - (Mi 1 1 ipore nU) ^fflv^^-^lf 



ii^IIlcJcOI^MaL/i^lc. Shodex SUGAR SC 1 0 1 I ii =^ u (BHftm 
XM) ICT^'^ ^ L. 8 0°C. Tk^fflv^T^lff L/co iil icii R I tii H (H:^^7tM) 
^fflv^^-o C<7>>Stii l^'- Tfflfti?-^ . 6-^^00-2, 4. 6 - h 'J -r^ ^ ^ 

*DERAtt. :^f5iKEfe*DE R A^±0S^fejg'l4^^FL/co *S«^0Uc^Fi-o 
1h N MR. NMR^*f L . ^ffF>Ci^ 1 i: ^^i- ^ 3 i: ^ffi|?>Lfco 

[ 0 0 5 5 ] 

*E^FIiattai*DE RA^fflv^^ciitcJ: lAfe*<7>^flgKt±3*DERA^fflv^T<7>;^ 

vSi:]:b$SL. #^.^.»H^ ff^v^/i-r;b K-^Hi^vl^tt^l^L < l^nJi^ If S 3 i:;b*T-S. ^ 

i: § -S rc<S6. ^ => >V \^ Y X2 iy t >v \^ Y fb q-^^^X^ fl^ i: L T^il-^-^fe 

[ 0 0 5 6 ] 

[01] &MDERA^fflv^/c6-^^nn-2, 4, 6-h'i^^^>---^V-X^ 

ERA^. MH:%ti.xMnM-^^^Z^--F:xn7 ^^Af±3*DERA^. 
lii®t±3*DERA^^tlf'ti;!!v^f-3i:^^FLTv^^o 



SEQUENCE LISTING 
<110> Mitsui Chemicals, Inc. 



<120> A process lor the preparation of a chiral compound of hydroxyl aldehyde 

<130> P0002976 
<160> 8 



<210> 1 
<2 1 1> 747 
<212> DNA 

< 2 1 3 > T h e r m 0 1 0 g a m a r i t i m a 

< 2 2 0 > 

<221> CDS 

< 2 2 2 > ( 1 ) . . . ( 7 4 4 ) 

<400> 1 

atg ata gag tac agg att gag gag gca gta gcg aag tac aga gag 45 

Met lie Glu Tyr Arg lie Glu Glu Ala Val Ala Lys Tyr Arg Glu 

5 10 15 

ttc tac gaa ttc aag ccc gtc aga gaa age gca ggt att gaa gat 90 

Phe Tyr Glu Phe Lys Pro Val Arg Glu Ser Ala Gly Me Glu Asp 

20 25 30 

gtg aaa agt get ata gag cac acg aat ctg aaa ccg ttt gcc aca 135 

Val Lys Ser Ala lie Glu His Thr Asn Leu Lys Pro Phe Ala Thr 

35 40 45 

cca gac gat ata aaa aaa etc tgt ett gaa gea agg gaa aat egt 180 

Pro Asp Asp lie Lys Lys Leu Cys Leu Glu Ala Arg Glu Asn Arg 

50 55 60 

ttc cat gga gtc tgt gtg aat ccg tgt tat gtg aaa ctg get egt 225 

Phe His Gly Val Cys Val Asn Pro Cys Tyr Val Lys Leu Ala Arg 

65 70 75 

gaa gaa etc gaa gga a e e gat gtg aaa g t e gtc ace g 1 1 g 1 1 ggt 270 

Glu Glu Leu Glu Gly Thr Asp Val Lys Val Val Thr Val Val Gly 

80 85 90 

ttt cca ctg gga gcg a a e gaa act egg a e g aaa gee eat gag gcg 315 

Phe Pro Leu Gly Ala Asn Glu Thr Arg Thr Lys Ala His Glu Ala 

95 100 105 

att ttc get gtt gag agt gga gee gat gag ate gat atg gtc ate 360 

Me Phe Ala Val Glu Ser Gly Ala Asp Glu Me Asp Met Val Me 

110 115 120 



aac gtt ggc atg etc aag gca aag gag tgg gag tac gtt tac gag 405 

Asn Val Gly Met Leu Lys Ala Lys Glu Trp Glu Tyr Val Tyr Glu 

125 130 135 

gat ata aga agt gtt gtc gaa teg gtg aaa gga aaa gtt gtg aag 450 

Asp lie Arg Ser Val Val Glu Ser Val Lys Gly Lys Val Val Lys 

140 145 150 

gtg ate ate gaa acg tgc tat etg gat aeg gaa gag aag ata gcg 495 

Val Me lie Glu Thr Cys Tyr Leu Asp Thr Glu Glu Lys Me Ala 

155 160 165 

gcg tgt gtc att tec aaa ett get gga get cat tte gtg aag act 540 

Ala Cys Val Me Ser Lys Leu Ala Gly Ala His Phe Val Lys Thr 

170 175 180 

tec acg gga ttt gga aca gga ggg geg aee gea gaa gae gtt cat 585 

Ser Thr Gly Phe Gly Thr Gly Gly Ala Thr Ala Glu Asp Val His 

185 190 195 

cte atg aaa tgg ate gtg gga gat gag atg ggt gta aaa get tee 630 

Leu Met Lys Trp Me Val Gly Asp Glu Met Gly Val Lys Ala Ser 

200 205 210 

gga ggg ate aga ace tte gag gac get gtt aaa atg ate atg tac 675 

Gly Gly Me Arg Thr Phe Glu Asp Ala Val Lys Met Me Met Tyr 

215 220 225 

ggt get gat aga ata gga aeg agt teg gga gtt aag ate gtt eag 720 

Gly Ala Asp Arg Me Gly Thr Ser Ser Gly Val Lys Me Val Gin 

230 235 240 

ggg gga gaa gag aga tat gga ggt tga 747 

Gly Gly Glu Glu Arg Tyr Gly Gly 
245 



<210> 2 
<211> 681 
<212> DNA 

<213> P y r ob a eu I um aerophilura 

< 2 2 0 > 

<221> CDS 

< 2 2 2 > ( 1 ) . . . ( 6 7 8) 

<400> 2 

atg ata eat tta gta gac tac gcg ett etc aag eeg tat etc aca 45 
Met Me His Leu Val Asp Tyr Ala Leu Leu Lys Pro Tyr Leu Thr 

5 10 15 



g t a gat g a a g c a g t c g c c g g g get c g c a a g g c g 
Val Asp Glu Ala Val Ala Gly Ala Arg Lys Ala 

2 0 2 5 



gag gag c t g g g c 
Glu Glu Leu Gly 
30 



g t c g c g g c g tat 
Val Ala Ala Ty r 



t g c 
C y s 
35 



g t a a a t c c c a t a 
Val Asn Pro lie 



t a c g c c c c t g 1 1 g 1 1 egg 
Tyr Ala Pro Val Val Arg 
4 0 4 5 



c c t t tg t tg egg 
Pro Leu Leu Arg 



aaa gta aag etc tgc gta gtg gcg gac ttc cce 
Lys Val Lys Leu Cys Val Val Ala Asp Phe Pro 
50 55 60 



1 1 1 g g g gee 1 1 g 
Phe Gly Ala Leu 



eea aeg gee age aga att gee ttg gtt tet agg 
Pro Thr Ala Ser Arg lie Ala Leu Val Ser Arg 
6 5 7 0 7 5 



c 1 1 get g a a gtg g c a gat gag 
Leu Ala Glu Val Ala Asp Glu 

80 



a t a gac gtg gtg gcg c c t a t a g g c 
He Asp Val Val Ala Pro He Gly 

8 5 9 0 



e t e gtg aaa teg 
Leu Val Lys Ser 



egg agg t g g gee gag gtg 
Arg Arg Trp Ala Glu Val 
95 100 



aga agg g a e 1 1 a 
Arg Arg Asp Leu 



a t a 
He 

105 



age gtt gtg g g t gee g e a g g e 
Ser Val Val Gly Ala Ala Gly Gly Arg Val 

110 115 



g g g aga gtg gta aag gta ate a e a 
Val Lys Va 



He Thr 

120 



gag gag cct tat eta agg gat gag gag agg tat acg 
Glu Glu Pro Tyr Leu Arg Asp Glu Glu Arg Tyr Thr 



125 



131 



c 1 1 t a c gac 
Leu Tyr Asp 

135 



att att g e a gag get g g g gee e a e 1 1 1 a t a 
He 11 e Al a Glu Al a Gl y Al a Hi s Phe He 
140 145 



aaa age tee a e t g g a 
Lys Ser Ser Thr Gly 
150 



ttc g c c g a a gag 
Phe Ala Glu Glu 



gcc tac gee gcc aga cag gga aat cct gta cac 
Al a Tyr Al a Al a Ar g Gin Gl y Asn Pro Val Hi s 

155 160 165 



tea aeg eeg gag agg gcg geg gea att gee ege tae 



Ser Thr Pro Glu Arg Ala Ala Ala 

170 



He Ala Arg Tyr 

175 



a t a 
He 



a a a 
Lys 



gag 
Glu 
180 



aag ggg tat aga etg ggg gtg aaa atg geg ggg ggg 
Lys Gly Tyr Arg Leu Gly Val Lys Met Ala Gly Gly 
185 190 



att agg a e a 
He Arg Thr 

195 



agg gag cag gea aag gcc att gtt gac gcc att gga tgg ggc gag 
Arg Glu Gin Ala Lys Ala He Val Asp Ala He Gly Trp Gly Glu 



205 



g a c c c a g c c c g c 
Asp Pro Ala Arg 



gtc agg ctg ggg acg tec acc cca gag get ctt 
Val Arg Leu Gly Thr Ser Thr Pro Glu Ala Leu 

215 220 225 



75 



eta tag 
L e u 



681 



<2I0> 3 

<211> 30 

<212> DNA 

<210> Artilieial 
< 2 2 0 > 

<223> Primer for 

<400> 3 

t a t a t e a t a t g a t ag 



S e Q u e n e e 
PGR 

agtae aggattgagg 



<210> 4 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Pr inier for PGR 

<400> 4 

taatggatcc tcaacctcca tatctctctt 30 



<210> 5 

<211> 30 

<212> DNA 

<2 1 0> Artificial Sequence 
< 2 2 0 > 

<223> Primer for PGR 

<400> 5 

tatatcatat gatacattta gtagactacg 30 



<210> 6 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

<223> Primer lor PGR 

<400> 6 

taatggatcc ctatagaaga gcctctgggg 30 



<210> 7 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Pr inier for PCR 

<400> / 

tatactatat gactgatctg aaagcaagca 30 



<210> 8 

<21 1> 30 

<212> DNA 

<2 13> Artificial Sequence 
< 2 2 0 > 

<223> Primer for PCR 

<400> 8 

taatggatcc ttagtagctg ctggcgctct 30 



[mm^] mm 
im 1 ] 



100 




Time(hr) 



mm] 

2,4, 6 - h ') ^ ^> 'J - y^mmi^^m^mx^mm.'t ^xmm^'&^miPi't ^ . 



000005887 
20031104 



